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ON THE OCCURRENCE OF CERTAIN FISH-REMAINS IN THE 
COAL MEASURES, AND THE EVIDENCE THEY AFFORD OF 
FRESH-WATER ORIGIN. BY JAMES W. DAVIS, F.G.S., L.S. 
T H E objects of this communication are—First , to describe 
a bed of Cannel or Stone Coal existing over a limited area in 
the Wes t Riding of Yorkshire, and enumerate the remains 
of Fossil F i sh which occur in the coal and immediately above 
i t ; and secondly, to consider the relation of these fishes to 
each other, and the evidence they afford as to the circumstances 
a t tending their deposition. 
The Adwalton Stone Coal is situated 400 to 420 feet above 
the Blocking or Silkstone Coal, the latter being taken as the 
division between the Middle and Lower Coal Measures, in 
accordance with the printed memoirs of the Geological 
Survey. The Stone Coal is worked, or has been, over an area 
of about 16 to 20 square miles, at Carlinghow, Gildersome, 
Bruntcliffe, Morley, Tingley, and Ardsley, all being a few 
miles south-west of Leeds. The surface in this district is 
characterised by thick beds of a fine-grained sandstone, the 
Thornhil l or Dewsbury Rock, which forms a plateau along 
the tops of the hills, with a slight inclination to the south-
east. The even slope of this rock is intersected by deep 
valleys formed by the action of numerous streams still runn ing 
in them. The cannel coal lies at a varying depth below the 
surface relatively to the position which the pi t occupies, being 
about 200 feet at Ardsley, and at Bruntcliffe 250 ; whilst at 
Carlinghow and Gildersome, the pits being sunk in the valley, 
the depth is only 50 feet. 
The following section may be of service in showing the 
vertical position of the coal :— 
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FT. IN . 
ThornHll Rock . . 1 2 0 0 
Blue Argillaceous Shale . . 1 6 0 
JOAN COAL 1 6 4 
Blue Argillaceous Shale . . 2 4 0 
COAL 0 1 0 
Seat Earth 0 0 
Blue Shale, with layers of Ironstone . . 1 3 0 
White Earth, with bands of Ironstone 7 0 
Black Shale, with Anthracosia 3 0 
Adwalton Stone Coal 1 1 0 
Seat Earth 2 0 
Strong White Stone . . . 1 7 0 
Blue Shale 4 0 
BLACK COAL . . . 0 7 
White Stone and Shale ... . . . 3 1 0 
FORTY-YARDS COAL 3 0 
Seat Earth 3 0 
Blue Shales, &c. . . . 4 3 0 
FIRST BROWN METAL COAL 2 0 
Strong Sandy Shale . . . 2 4 0 
SECOND BROWN METAL COAL . . . 1 1 0 
Seat Earth 3 0 
Soft Blue Shale, with Ironstone ... 1 0 0 
COAL.. . 0 9 
Blue Shale and Ironstone 2 5 0 
Sandstone . . . 2 0 0 
Blue Shale . . . 1 2 0 
MIDDLETON LITTLE COAL 2 1 0 
Seat Earth 4 0 
Measures 7 5 0 
MIDDLETON M A I N COAL 4 8 * 
Measures . . . 4 0 0 
Middleton Eleven-yards Coal 2 6 * 
Measures . . . 4 0 0 
BLOCKING COAL (or SILKSTONE) 3 4 
The Adwalton Stone Coal or Blendings consists of two or 
more th in beds of cannel coal, with par t ings of shales more 
or less bituminous, and occasionally interbedded with th in 
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layers of seat ear th or spavin. The section at Tingley 
exhibits the following series :— 
Whitish Clay atone, with. Plants and Unios. 
FT. 1ST. 
Unio-hed 0 8 
Ironstone, with Unios ... 0 4 
"Drub" or "Hubb" ... 0 1 
Stone or Cannel Coal 0 6 
"Drub" or "Hubb" ... 0 2 
Dirt 0 2 
Common Coal ... 0 3 
Drubby Stone Coal 0 5 
Black Shale 0 3 
2 10 
A t Carlinghow, two miles and a half west-south-west, the 
coal consists of— 
FT. IN. 
Stone Coal ... ... ... ... 1 3 
Coal ... ... ... ... ... 0 2£ 
Shale and Coal ... ... ... 0 9 | 
White Earth ... ... ... ... 0 7 
Black Coal ... ... ... ... 1 0 
3 10 
A t Ad walton and Gildersome, the cannel or stone coal is 
9 | inches thick, and with common coal and bituminous shale 
reaches the aggregate thickness of a little over four feet. 
F rom this district as a centre, the stone coal becomes much 
reduced in every direction, and finally disappears. A t 
Middleton, a mile and a half north-east of Tingley, the coal 
has th inned out as shown in the following section, given to 
me by Mr. T. W. Emble ton :— 
FT. I N . 
Bituminous Shale ... ... ... 0 4 
Cannel Coal ... ... ... ... Q 1 | 
Common Coal ... ... ... ... 0 9 | 
Cannel Coal ... ... ... ... 0 1 
Common Coal ... ... ... ... 0 2 J 
1 
 at Purdue University Library on July 13, 2015http://pygs.lyellcollection.org/Downloaded from 
DAVIS : FISH-REMAINS I N THE COAL-MEASURES. 43 
The cannel coal has here become diminished to two th in 
seams, 1^ inch and 1 inch thick respectively, and a little further 
eastwards, finally disappears, being replaced by a black 
bituminous shale. The stone coal is very fine-grained, 
bituminous, and of a dull black colour, lacking the shining 
fracture of the cannel of Lancashire. I t is very homogeneous, 
and breaks with a concoidal fracture, mostly without a trace 
of the lines of deposition, and in this respect differing very 
much from common coal. The black bituminous shale, 
locally named " D r u b " or " H u b b , " is somewhat similar in 
appearance to the stone coal, and only differs from it in having 
a greater proportion of mud in its composition. I t burns 
with a br ight flame, and has been used in making gas for 
i l luminating purposes, but leaves so very large percentage of 
ashes tha t i t cannot be extensively used at the gasworks. I n 
some instances i t contains a quant i ty of mineral oil. 
F rom a consideration of the above facts we are natural ly 
led to th ink of the method of deposition of the substances 
forming the coal seam. The cannel coal being thickest in 
the centre, and th inn ing off in every direction, becoming less 
pure, and ultimately giving place to black carbonaceous shales, 
would appear to indicate tha t the plants were carried by 
streams into a quiet lake, where they became decomposed, 
and, settl ing to the bottom, accumulated as a homogeneous 
mass, prior to being changed by pressure and chemical causes 
into coal. The interlamination of shale, more frequent and 
thicker near the sides of the lake, would be the result of the 
mud, also brought by the streams, settling to the bottom 
quicker than the leaves and stems of the plants , but a t the 
same t ime carrying down with it a good percentage of 
carbonaceous substances. Occasionally the lake appears 
to have been filled up, or elevated, above the water level, 
and seat earth, filled with rootlets of Stigmaria, has been the 
result. Above this are beds of ordinary coal, the plants 
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whose remains form the coal probably hav ing grown on the 
site which it now occupies. "We shall find, when the fossils 
are taken into consideration, that they also afford evidence 
largely tending to substantiate this theory. 
Rever t ing to the general section already given, it will be 
seen tha t the varying alternations of shale, sandstone, and 
coal are repeated, with modifications according to the longer 
or shorter periods dur ing which the land was submerged or 
elevated above the water—the shales indicating the period of 
greatest submergence ; the sandstones being deposited above 
the shales, as we may natural ly infer, near the shore, as the 
land was rising ; and the coals being aggregated from the 
shedding of the spores or decay of the plants, in the situation 
where they grew, when the land was quite above water. 
Wha teve r may have been the circumstances under which 
the Lower Coal Measures were formed,there can be little doubt 
tha t those higher in the series, of which we are now speaking, 
were accumulated in a large fresh-water lake, to which the 
sea may, dur ing periods of more than usual depression, have 
had access. That marine conditions did prevail dur ing the 
deposition of any par t of the Middle Coal Measures in the 
Wes t Riding, is, however, not a necessary supposition. This 
conclusion has been arrived at after a careful consideration of 
the general circumstances at tending their deposition, but 
more especially, from the occurrence throughout the series of 
the fossil remains of fishes and mollusca of fresh-water types, 
and the number of impressions, most perfectly preserved, of 
the delicate fronds of ferns and other equally fragile plants. 
I do no t intend to enter into any description of the deposition 
of the l a t t e r ; but it does appear incompatible with our 
ordinary ideas of the result which might be expected, to 
suppose that the vegetable remains found so frequently in the 
shales, could be carried by rivers into the sea, subjected to 
some extent to the action of the waves or tides, and still sink 
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to the bottom and be as evenly and perfectly fossilized as 
though they had been carefully pressed for an herbarium. 
The most delicate specimens are always found in the shales 
composed of mud of the finest kind, and would consequently 
have the greatest distance to t ravel before reaching their 
destination, and pass th rough proportionate liability to 
destruction. I n the coarser kinds of shale, well-preserved 
fronds are rare, and in t he sandstones nearly or quite absent. 
The evidence afforded by the mollusca confirms the Fresh-water 
theory of deposition. I n the case more especially under 
consideration of the Adwalton Stone Goal, there is, imme-
diately above the cannel coal and " hubb," a bed of ironstone, 
four inches thick, containing Unios or Anthracosia ; and then 
a bed, several inches thick, composed entirely of the remains 
of Anthracosia—higher up they become mixed with a black 
shale, two or three feet in thickness, and are fewer in number 
in the upper part . Above the black shale there occurs some 
twent} r feet of whitish and blue shales, containing numerous 
bands of ironstone nodules. Shells of Anthracosia are 
common in the ironstone, but do not occur in the shale. 
This is exactly the state of things that might be expected 
to have taken place. After the accumulation of decaying 
vegetable matter, which formed the cannel or stone coal, 
there was a period dur ing which a large percentage of mud 
was brought with the vegetable refuse, and being deposited 
together, the impure cannel coal, locally termed " hubb," was 
formed. Afterwards, from some cause, the amount of 
vegetable matter became less, and the muddy bottoms of the 
pools were thronged by immense numbers of molluscs, with 
th in bivalve shells, the fossil remains of which are always 
found more or less crushed. They are such shells as would 
be found at the present t ime inhabi t ing and luxuriat ing in 
semi-stagnant pools, weak and th in ; sufficient to serve for the 
protection of the mollusc in a mass of soft mud, but totally 
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inadequate if we imagine them to have been the denizens of 
a marine estuary, or even of a quickly flowing river. 
H ighe r in the series the black shale gives place to a 
whitish grey one, and the remains of the bivalves become 
much less frequent, and are only found preserved in the 
nodules of clay ironstone. Individual plant remains, reed-
like in form and of large size, occur in abundance, their 
external par t changed to a th in layer of br ight glistening 
coal. The plants are always found laid horizontally, and never 
erect. They have evidently been conveyed by water to their 
present position. After the deposition of the shale wi th 
ironstone, t he land re-emerged from the water, and a thick-
ness of six feet of seat earth was formed, and on its surface a 
bed of coal of the ordinary kind. Then another submergence 
and deposition of 24 feet of shale, to be followed by a change 
of level, which again brought the land to the surface, and 
the Joan coal was accumulated. 
The following list of fossil remains have been found in 
the Stone-Coal and the " H u b b , " mixed indiscriminately :— 
Cselacanthus lepturus, Agass. 
Megalichthys Hibbertii, Agass. 
Ctenodus elegans, tooth. 
Rhizodopsis sp. ? 
Diplodus Gibbosus, teeth. 
Ctenoptychius, teeth. 
Paloeoniscus (Elonichthys) Egertoni. 
Helodus simplex, Agass. 
Gyracanthus formosus, Agass. 
Ctenacanthus hybodoides, Egerton. 
Two species not identified—spines. 
Bones of Labyrinthodont. 
Spirorbis carbonarious. 
Entomostraca. 
Unios, or Anthracosia. 
I n the "West Biding, above many of the seams of coal at 
their junction with the shale, which usually succeeds next in 
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* "Naturalist in Nicaragua," by Thomas Belt, F.G.S., &c. 
the vertical series, there is a s t ra tum which contains fossil fish. 
The fish beds are generally of small extent, often less than 
one inch, rarely exceeding a few inches in thickness. The 
fish remains have been found in several instances in the 
Lower Coal Measures, as well as those h igher in the series ; 
notably above the Bet ter Bed and Black Bed Coals in the 
Lower, and the Middleton Main Coal, the Yard Coal, and the 
Stone Coal in the Upper Measures. Tha t the fish will be 
found to occur above other beds of coal, when due search 
shall have been made, appears very probable ; they have not 
been recorded hi therto, because there has been no one 
sufficiently interested to make the necessary observations. 
The fish remains belong to the Elasmobranchii and the 
Ganoidei ; the lat ter very much prevailing both in point of 
numbers and frequency of occurrence. 
One section of the Gfanoids existing at the present time, 
represented by Lepidosteus, Amia, and Calamoichthys, are 
all fresh-water species, l iving in the rivers of Africa and 
America. Another large group, t he Sturgeons, are denizens 
of al ternately fresh, brackish, or salt water. The Ganoids of 
the Coal Period, represented by Megalichthys, Palceoniscus, 
Acrolepis, Platysomus, and Holoptychius, were probably more 
nearly allied to the fresh-water group than to the s turgeons ; 
and i t is a fair inference tha t they were fresh-water species. 
The Elasmobranchii, consisting of the sharks and Rays, 
are generally found inhabi t ing salt water, and are essentially 
marine groups. There are, however, several instances on 
record in which they live in fresh water. Amongst others, 
they are said by Mr. T. Belt,* whose lamented death occurred 
so short a t ime ago, to occur frequently in the Lake of 
Nicaragua, in Central Amer ica ; and they are common in some 
large rivers, such as the Ganges. I f the instance cited by 
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Mr. Belt be thoroughly authentic, i t is one of considerable 
importance. The lake, only separated by a strip of land from 
the Pacific, but not at present connected with tha t ocean, was 
probably in times past at a lower level, and formed an arm of 
the sea or bay, with a marine Fauna, no doubt including 
amongst other fish the sharks. As the land was elevated, 
and the sheet of water became isolated, it would become a 
salt-water lake in the first instance; but being fed by streams 
from the land, would gradually become less and less salt, 
unt i l no trace of its marine origin remained. I t will be a fair 
supposition, t ha t the sharks, and perhaps other forms of 
animal life, would become denizens of the lake when it was 
first separated from the sea; and the inference necessarily 
follows, that as the lake became a fresh-water one, the sharks 
adapted themselves to their gradually changing environment, 
and are now existing in water without a trace of its marine 
origin. 
I f the supposed advent of the Nicaraguan sharks in the 
way sketched out be a reasonable one, as it appears to me, i t 
leads to a probable corollary with respect to the occurrence 
of Elasmobranchs in association with the remains of the fresh-
water Ganoids in the shales forming the roofs of the coal 
seams. I t would not be an extraordinary supposition, tha t 
dur ing the many and repeated elevations and submersions of 
the land dur ing the Carboniferous Period, lakes originally 
containing salt water may have been changed to fresh water 
ones in the same manner as Lake Nicaragua; and fish, or other 
l iving organisms, have become adapted to live in either. A 
strong argument in support of the Elasmobranchs being at 
tha t time denizens of fresh water, may be adduced from the 
frequent occurrence of the remains of Labyrinthodonts and 
Dipnous fishes, in association with those of the sharks and 
Ganoids. The Labyrinthodonts were air breathers, and 
adapted for l iving on the muddy shores of rivers or lakes, as 
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well as in the water. Their fossil remains have been found 
in every instance, both in the Lower and Middle Coal Measures 
of Yorkshire, where the remains of fishes have been 
discovered. I n nearly all cases, the bones, scales, or teeth of 
the fish and Labyrinthodonts are found mixed up promis-
cuously, often in a broken or fragmentary condition. 
Occasionally, however, specimens are found which are nearly 
or quite perfect, as, for example, the Pholiderpeton scutigerum, 
described by Prof. Huxley, from the Lower Coal Measures, 
near Bradford ; and appear to have been buried in the mud 
near the place where they died. 
The most remarkable circumstance respecting the cannel 
coal, north of Wakefield, is the occurrence of the remains of 
fossil fish, not only in the roof of the coal, but in numerous 
instances in the coal itself. The remains consist of spines 
and teeth of Elasmobranchs, and the scales, bones, and teeth 
of Ganoids ; but the most important , as well as the most 
frequent fossil found, is tha t of Coelacanthus. The remains 
of this fish occur in great perfection, but are nearly always 
broken in ge t t ing the coal, so tha t i t is only wi th considerable 
labour tha t the specimens can be so joined together as to give 
a clear outline of its anatomy and form. Prof. Huxley, in 
the Decades of the Geological Survey,* and others, have 
pointed out the near relationship and the great similarity there 
is between the existing Lipidosiren and Ceratodus,orMud fishes 
of Africa and Australia, and the extinct genus Coslacanthus. 
They appear to have existed under very similar circumstances, 
l iving in swampy or marshy districts liable dur ing certain 
periods to be dried up. W h e n this occurs, we know the 
exist ing Dipnous fishes are provided with a swim-bladder, 
divided into segments by partit ions along whose surface 
innumerable blood vessels ramify, and by means of which 
* " Mem. of G-eol. Surrey."—Decade XII . 
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* Comptes Rendus, April loth, 1878, p. 935. 
t he fish can live through the long dry season. The recurrence 
of rain, softening the baked mud, is the signal for the semi-
torpid mud fishes to emerge from their confinement: 
gradually the gills resume their function, and the swim-
bladder is rendered useless for respiration and the purification 
of the blood unti l the next period of drought approaches. 
Prof. Jobert , in a paper published in a recent number of 
the Comptes Mendus,* describing researches " On the Aerial 
Respiration of some Brazilian Fishes inhabi t ing Fresh Wate r , " 
described the pneumatic bladder of certain Sirenoid fish—the 
Ery th r in i—as containing internally a number of cells, which 
are richly provided with blood vessels, and connected with 
the oesophagus. B y means of this arrangement , the fish is 
able to support aerial respiration for a long period. These 
observations were made on fresh specimens; and i t was further 
found, that by obstructing the opening from this air-bladder 
to the atmosphere, the death of the fish ensued. These fishes, 
which inhabit the Upper Amazon, may be frequently seen 
travel l ing from a dried-up pool, across the country in search 
of more congenial quar ters ; and dur ing such excursions, the-
lung-l ike air-bladder serves all the purposes of respiration. 
The report concludes, " N o u s voyons done que le voyage 
de M. Jobert dans le vallee de la Haute-Amazone a deja, 
fourni a. la zoologie physiologique des faits tres-interessants 
qui etablissent de nouveaux liens entre les poissons ordinaires, 
les Lepidosiriens et les Batraciens perennibranches, qui 
possedent a la fois des branchies et des poumons ordinaires. 
Les observations de M. Jobert sur la respiration intestinale 
des Callichthys ont non moins d ' importance." 
So far as the imperfect remains of the Coslacanthoid 
fishes enable one to form an opinion, they appear to have 
existed under very similar circumstances dur ing the deposi-
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tion of the cannel coal. They were possessed of an air-
bladder, the remains of which is preserved in a fossil state. 
I t has been described as osseous ;* but after careful microsco-
pical examination, no trace of osseous structure could be 
detected. The appearance is more nearly allied to chi t ine, 
bu t the want of good fossil examples of t ha t substance for 
comparison leaves the question in a state of uncertainty. 
There can be little doubt, however, tha t the swim-bladder of 
the Ccelacanthus did serve a similar purpose to tha t of the 
Lepidosiren, Ceratodus, or the Sirenoid fish of the Amazon ; 
and it is not probable tha t bony walls would assist i t in the 
performance of this function, but ra ther retard the operation. 
I n the foregoing remarks an a t tempt has been made to 
show tha t fish may serve to indicate to a great extent the 
method of deposition of m a n y of the varied beds which go 
to form the coal measures. I n the case part icularly cited, 
there is not only the evidence of the fish themselves, but also 
the coal and its immediately contiguous beds afford strong 
presumptive evidence tha t it was deposited in a semi-stagnant 
series of pools or small lakes, into which the vegetable 
matter was carried, whose decayed remains form the cannel 
coal, and when mixed with the mud also brought down with 
the vegetable matter , the " hubb." I n the coal, as well as the 
" hubb ," large numbers of Ccelacanths have been discovered; 
and along with these, though comparatively rare in 
comparison, are found the remains of Ganoids and 
Elasmobranchs. I have endeavoured to show tha t it requires 
no great stretch of scientific evidence to suppose tha t the 
Ganoids were fresh-water fish, as they mainly are at the 
present t i m e ; and tha t it is within the range of possibility 
tha t the sharks, dur ing the Carboniferous Period, may have 
' 1851, p. 437. Prof. W. C. 
Williamson " On the Microscopical Structure of the Scale and Dermal Teeth of 
some Ganoid and Placoid Fishes," Phil. Trans, for 1849. 
1* Mantell's " Petrifactions and their Teachings,
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also flourished in the same medium. I t is beyond the 
legitimate limits of this paper, or the argument deduced 
from the species of fish found in the Middle Coal Measures 
m igh t be applied with equal force to those lower in the 
series, and usually called the Ganister Beds. The same species, 
almost without exception, are found to occur in every bed in 
which fish remains have been found, and would appear to 
have been aggregated under very similar circumstances in 
each case. 
ON THE HISTORY AND OBJECTS OF THE SOCIETY, ESPECIALLY 
W I T H REFERENCE TO THE HISTOEY OF SELBY AND THE 
GEOLOGY OF SELBY AND THE DISTRICT. 
BY J. T. ATKINSON, F.G.S. 
LADIES AND GENTLEMEN ,—In t he first place let me give 
you a hear ty welcome to t he good old t o w n of Selby. I call 
i t an old t o w n because of our splendid Abbey Church, which 
was founded b y St . Benedict upon land given b y the Con-
queror in 1069. The etymology of t he name Selby has been 
a subject of controversy; b u t b y m a n y persons i t is thought 
t h a t t he most probable derivation is " Sealby," t ha t is to 
say, " the abode of t he seals," because great quanti t ies were 
captured here. The nat ional events in t h e his tory of Selby 
are not numerous. I t is asserted t h a t the great bat t le be-
tween the Conqueror and the Saxon Ear ls Edwin and Morka 
took place here in 1068, when Wil l iam gained the victory, 
and for a t ime t r iumphan t ly occupied York. I n the follow-
ing year, 1069, he founded the Abbey, and in 1070 brought 
his Queen to settle the endowment. Whi ls t a t Selby his 
youngest son, afterwards H e n r y I., was b o m . 
I n 164S-4, dur ing t h e civil wars, there were m a n y 
skirmishes between the Royalists and the Par l iamentary 
t roops ; several very sanguinary engagements took place, 
notably one on the 11th April , 1644, when the town was 
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